
Löffler's blood-serum at 35 C, after from ten to twenty-
two hours, shows blue polar staining in the diphtheria
bacillus, in contrast to the general brown stain on the
rest of the organism. The xerosis bacillus does not show
this characteristic staining, or else much later. In

•

alkalin bouillon the diphtheria bacillus produces an acid
reaction, the xerosis bacillus never.

According to Arnold Knapp,30 the diphtheria bacillus
causes a media containing dextrin to turn red and to
coagulate, while saccharose is unchanged; whereas, the
xerosis bacillus produces fermentation with acid produc-
tion in saccharose, while dextrin remains unaltered.

Identical with the xerosis bacillus is probably also
Gelpcke's40 Bacillus septatus, which he described as the
cause of "Schwellungskatarrh." The diphtheria bacil-
lus is one of the most resistant to drying (up to six
months), and can be carried by the dust, provided the
air current be sufficiently strong (Germano12). It may
be readily transmitted by drop infection.

6. Staphylococci.—These are found frequently on the
normal conjunctiva; they are present alone in virulent
form in some of the non-gonorrheal forms of conjunc-
tivitis neonatorum, and in pseudomembranous conjunc-
tivitis, either alone or in association with streptococci
and diphtheria bacilli.

According to Gonin,41 they may be considered as the
cause of these conditions if present in large numbers
and in a virulent form. Ordinarily they are not path-
ogenic for the conjunctiva, however, and do not produce
epidemics. All attempts at inoculation in the human
conjunctiva so far have failed. They probably have no
causal relationship with phlyctenular conjunctivitis.

The only variety which can be considered pathogenic
is the S. pyogenes aureus, which is a spherical coccus,
found in clusters in the secretion, which stains deeply
by ordinary dyes, and is positive to Gram. It grows at
room temperature and in the incubator, on all ordinary
media, producing abundant .yellowish colonies, and
liquefies gelatin. It produces an acid reaction in the
various media and coagulates milk. It has great vitality,
withstanding drying for months, and may be readily car-
ried by dust, thus infecting the air. Römer42 succeeded
in inoculating rabbit's conjunctiva with it, after irritat-
ing the membrane with dust or sand. Poulard43 has re-

cently described 8 cases of acute staphylococcus conjunc-
tivitis following hordeolum, in which the pre-auricular
glands were swollen and tender.

7. Streptococci.—As already stated, streptococcus is
the cause of pseudomembranous conjunctivitis, either
alone or with the diphtheria bacillus, but is relatively
most often described in lacrimal conjunctivitis, in asso-
ciation with dacryocystitis (Parinaud's conjunctivitis).
In this there is frequently iritis, without involvement
of the cornea, swelling and tenderness of the pre-auricu-
lar glands, and some fever.

It has been found rarely on the normal conjunctiva ;
epidemics of streptococcus conjunctivitis have never
been reported, although observations of Vossius44 would
indicate that contact infection is possible. In any case
it is only very slightly contagious, except in the presence
of injury to the conjunctiva.

The organism is slightly smaller than the staphylo-
coccus, and is found in chains of varying length. It

39. Knapp: Trans. Amer. Ophth. Soc., vol. x, No. 2, p. 283.
40. Gelpcke: "Bacillus septatus," Karlsruhe, 1898.
41. Gonin: Revue m\l=e'\d. de la Suisse Romande, February and

March. 1899.
42. R\l=o"\mer:Zeits. f. Hyg., vol. xxxii, No. 2.
43. Poulard: Arch. d'Ophtal, October, 1905.
44. Vossius: Deuts. Praxis, vol. iii, No. 22, 1901.

stains with the basic anilin dyes, and is positive to Gram.
It grows on ordinary culture media, but less vigorously
than staphylococcus and forms small transparent col-
onies, which remain colorless, and do not tend to
coalesce. Gelatin is not liquefied. Like staphylococcus.
it is very resistant to drying and can readily infect the
air.

Bacterium coli commune, Bacillus pyocyaneus, and
Fried] änder's Bacillus pneumonice have been occasion-
ally reported on conjunctivitis, but are not of sufficient
importance to require detailed mention in the present
résumé. The influenza bacillus and Müller's trachoma
bacillus have been referred to in connection with the
Koch-Weeks bacillus. Meningococcus intracellularis has
been reported several times, and its differentiation from
the gonococcus and pneumococcus has been given above,
but our knowledge of the organism is still too uncertain
to be positive about its pathogenicity. Raehlmann45 has
reported ultramicroscopic organisms in connection with
his studies of trachoma, but these results, with his dis-
coveries of similar ultramicroscopic bacteria in sympa-
thetic ophthalmia,46 require confirmation. We must still
consider the organism of trachoma as undiscovered.47

THE PATHOGENIC BACTERIA OF THE EYE-
BALL.

JOHN E. WEEKS, M.D.
NEW YORK.

This article is not intended to be exhaustive, but is
designed to call attention to what has been done in this
field as it affects the eyeball.

MICRO-ORGANISMS AFFECTING THE CORNEA.
The micro-organisms that affect the cornea are :

Bacterium coli commune.
Bacillus Koch-Weeks.
Bacillus Kruger.
Bacillus Klebs Loeffler.
Bacillus of Petit.
Bacillus of leprosy.Bacillus Morax-Axenfeld.
Bacillus perfringens.
Bacillus pyocyaneus.
Bacillus ulceris cornea (Zur

Nedden).

Bacillus tuberculosis.
Gonococcus.
Pneumococcus.
Staphylococcus.
Streptococcus pyogenes.Pénicillium glaucum.
Aspergillus fumigatus.
Aspergillus flavescens.
Aspergillus glaucus.
Aspergillus nigricans.
Saccharomyces.

Bacillus Coli Communis.\p=m-\DeBernardinis1 reports a
case of ulcer of the cornea with hypopyon due to this
micro-organism. The patient, a male, aged 35, was
struck in the eye with a whip three days before he ap-
peared at the clinic. There was a large ulcer of the
cornea with hypopyon, which went on to perforation.
Exenteration of the globe was performed by Professor
da Vincentiis on the sixth day after the accident. A
careful bacteriologic study was made and the colon
bacillus was found to be the pathogenic agent.

Randolph2 reports a case of panophthalmitis due to
the colon bacillus. The patient, a male, aged 6, was
struck in the eye with a piece of wire. He was seen
twenty-four hours after the injury. There was a per-
forating wound extending across the lower part of the
cornea, accompanied by intense pericorneal injection.

45. Raehlmann: Beitr. z. Augenhk., vol. lxii, No. 1, 1905.
46. Raehlmann: Deuts. med. Wochft., No. 13, 1904.
47. The complete bibliography will be found in Axenfeld's articles

in Lubarsch and Ostertag's "Ergebn. d. path. Anat.," 1894-1900; in
Kolle and Wassermann's "Handbuch der Pathogenischen Mikro-
\l=o"\rganismen,"Jena, 1903, article "Spezielle Bakteriologie des Auges,"
by Axenfeld, and in Saemisch's chapter "Die Krankheiten der Con-
junction," in the Graefe-Saemisch Handbuch der Gesamten Augen-
heilkunde, Leipzig, 1904, vol. v, part 2, div. 1, chapter 4.

Read in the Section on Ophthalmology of the American
Medical Association, at the Fifty-seventh Annual Session, June, 1906.

1. Ann. di ottal., vol. xxxiii, p. 5.
2. Amer. Jour. Med. Sciences, 1893, p. 440.
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The inflammatory condition advanced rapidly and on the
fifth day the eye was enucleated. Bactériologie examina-
tion disclosed the presence of the bacterium coli.

In the few cases reported in which panophthalmitis
was produced by the colon bacillus the bacilli gained
entrance through a wound and the progress of the affec-

, tion was very rapid.
Koch-Weeks Bacillus.—Ulcer of the cornea due to this

micro-organism is extremely rare, but does occur. It
is most common in adults. Children are seldom affected.
As a rule it accompanies a severe case of conjunctivitis
due to this bacillus and is secondary to the conjunctivitis,
but the conjunctivitis may be of a moderately severe

type. The ulcer may continue to increase in size after
the acute stage of the conjunctivitis has subsided.

•

Morax3 was the first to describe ulcer of the cornea due
to this cause. The ulcer develops in from five to seven
days after the onset of the acute conjunctivitis. At first
there is a small area of infiltration two or three milli-
meters in diameter, usually near the limbus. The epi-
thelium and superficial layers become necrotic and a

superficial ulcer, nearly circular, with sloping edgesand a grayish base, develops. The surrounding corneal
tissue is slightly infiltrated with small cells. Iritis and
hypopyon as complications are very rare. The diagnosis
can be made with certainty only by microscopic examina-
tion. Scrapings from the ulcer will show the small
bacillus when they are properly stained.

Prognosis: Under proper treatment recovery almost
invariably results without great injury to the cornea.

Unnamed Bacillus Described by Kruger.—Althoughit is conceded that the undermined or "serpent" ulcer
is produced in the greater number of cases by the pneu-
mococcus, other micro-organisms are also found in some
cases which apparently are the causative agents. Kruger4describes a straight bacillus with rounded ends, measur-

ing from 0.75 to 1.3 microns in thickness and from 1.75
to 4.5 microns in length, which he obtained from the
scrapings in "serpent" ulcer, which caused marked in-
filtration when injected into the corneal tissue of the
rabbit. Serpent nicer may be produced by the Staphy-
lococcus pyogenes aureus and by the streptococcus.5

Klebs-Loeffler Bacillus.—The affection of the cornea
brought about by this micro-organism is probably always
secondary to diphtheritic conjunctivitis, although the
question of primary ulcer of the cornea due to the
Klebs-Loeffler bacillus has been raised by some observ-
ers. It has been shown by experiments6 that the toxin
of the Klebs-Loeffler bacillus is the potent factor in re-
ducing the vitality of the cornea ; that the first evidence
of a necrotic proce-'s is an opalescence or blanching of
the cornea, which is followed by a roughness of the sur-
face at some point or ever the entire cornea and then a
loss of substance. A slight traumatism favors rapid de-
velopment of the ulcer. It appears that the streptococcus
soon finds entrance and is active in the production of the
extensive loss of substance. In a case referred to byPetit7 the Klebs-Loeffler bacillus was recovered from the
conjunctival secretions and the streptococcus from the
floor of the ulcer. If mixed infection is common we
must conclude that the diphtheria antitoxin has a favor-
able effect on processes in which the streptococcus is
present with the Klebs-Loeffler bacillus, as it is found

3. "Recherches bacteri ologiques sur l'etiologie des conjunc-
tivities aigue," Th\l=e`\sede Paris, 1894.

4. Zeits. f. Augen., vol. ix, p. 192.
5. Uhthoff and Axenfeld: Graefe's Archiv., vol. xlii, p. 1.
6. Morax and Elmassien: Ann. de l'Inst. Pasteur, 1892, p. 210.7. "Recherches cliniques et bacteriologiques," Paris, 1900, p.

1890.

that the corneal lesion, as well as the conjunctival proc-
ess, is favorably influenced by hypodermic injections of
antitoxin. However, if the streptococci predominate
the influence of the antitoxin is almost nullified8 and
the lesion of the cornea advances. Not .only does the
streptococcus appear to thrive in the presence of the
Klebs-Loeffler bacillus, but the staphylococcus is also
found in company with that micro-organism in diph-
theria of the conjunctiva.

Petit7 has observed and cultivated a bacillus which he
terms the Diplobacille liquéfiant, which bears some re-
semblance to the diplobacillus of Morax and Axenfeld.
It is smaller, however, and when cultivated in coagulated
blood serum causes a much greater liquefaction than is
produced by the Morax-Axenfeld diplobacillus. The
corneal lesion may be superficial; it may also be deep,
with undermined edges. Iritis and hypopyon may de-
velop. Petit reports three cases. A characteristic of
the ulcer which he emphasizes is the absence of pain and
photophobia so long as the ulcer remains superficial.
With the development of hypopyon and iritis pain be-
comes a prominent symptom.

Leprosy Bacillus.—The cornea is frequently invaded
by the leprosy bacillus in patients suffering from that
disease, the invasion resulting in a sclerosing process
in some cases, destruction of the corneal tissue occurring
in others. The cornea is always secondarily attacked.
There are a number of forms of invasion: (a) Super-
ficial punctate keratitis, characterized by the appearance
of small grayish nodules at the margin of the cornea,
just beneath the epithelium, accompanied by some in-
filtration of the adjacent cornea. The nodules spread
toward the center. They contain aggregations of depra
bacilli, which are also found in the lymph spaces of the
corneal tissue.9 (b) Deep parenchymatous keratitis,
"which is always secondary to anterior uveitis." The
infiltration does not tend to clear up and the cornea in
the affected part becomes thinner (sclerosed). (c)
Leprous nodules (lepromata) develop from the limbus.
They do not involve the cornea very deeply and may be
confined to the limbus or may cover the entire cornea.
They are slightly vascular and may ulcerate at their
apices, but this does not often happen. Numerous ba-
cilli are found in the tissues of these nodules and are
present in the corneal tissue immediately adjoining. A
peculiarity of the invasion by lepra bacilli is the almost
entire absence of pain.

Bacillus of Morax-Axenfeld (Diplobacillus).—Ulcer
of the cornea from the diplobacilli has been observed by
many ophthalmologists. The papers by Paul,10 Erd-
mann11 and Stoewar12 are among the latest. In north-
ern Germany ulcer of the cornea from this cause is
relatively common. Of 342 cases of diplobacillus con-

junctivitis observed in the University eye clinic of Ros-
tock thirty were complicated by corneal ulcer of greater
or less severity. The percentage of corneal ulcer caused
by the diplobacillus as reported by Paul is 30 per cent.,
Stoewar 34 per cent. It is probable that this percentage
will not hold in other parts of the world.

The character of the ulcer caused by the diplobacillus
varies greatly. It may be a shallow marginal ulcer,
central or nearly centrai and shallow, or deep and exhib-
iting a tendency to spread, and may be accompanied by

8. Gonin: Revue med. de la Suisse Romande, Feb. and March,
9. Borthen und Lie: "Die Lepra des Auges," Leipsic, 1899.

10. Trans. Ophth. Sekt. d. 79, Deuts. Naturforscher zu Breslau,1904.
11. Erdmann: Klin. Monats., May, 1905.
12. Stoewar: Klin. Monats., Aug., 1905, p. 142.
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hypopyon and iritis, resembling the so-called serpent
ulcer. Of the twenty-six cases reported by Paul, nine
presented the characteristics of serpent ulcer. All the
cases were associated with diplobacillus conjunctivitis.13
In only one case was there an associated dacryocystitis.
The bacilli we're found most plentifully in the tissue at
the bottom or near the bottom of the ulcer, in which loca-
tion they were very numerous.

Bacillus Perfringens.-—J. Chaulons14 reports cases..
In each case the eye was slightly wounded by a particle
of metal. The progress of the infection was rapid;
panophthalmitis developed in forty-eight hours and both
eyes were enucleated. The bacillus was found in the
pus about the wound, in the anterior chamber and in
the vitreous. The uveal tract was the principal seat of
the exudation, but the retina was invaded and foci of
exudation, which were in reality partially isolated colo-
nies, appeared in the vitreous chamber. Pure cultures
were obtained. The bacillus has not been observed in
the eye heretofore, but it has been found in otitis, ap-
pendicitis and in pulmonary gangrene.

Bacillus Pyocyaneus.—Hunke15 cultivated a bacillus
from the margins of a "ring abscess" which proved to
be the Bacillus pyocyaneus. McNab16 reports a case of
infection of the cornea by this bacillus.

Patient.—Female, aged 40.
History.—On Aug. 8, 1903, the left eye became irritated

and six days later edema of the lids; edema and injection of
palpebral and ocular conjunctiva occurred. The conjunctiva
was covered by a greenish-colored pus. Almost the entire
cornea was the site of an ulcer with deep infiltrated borders;
the floor of the ulcer was yellowish-white and covered with
pus and débris of corneal tissue. The anterior chamber was
almost full of fibrinous, purulent secretion.

Bactériologie Examination.—Cultivation from the secretion
covering the ulcer gave the Bacillus xerosis and the
Bacillus pyocyaneus.

Operation.—Saemiseh operation was performed August 9.
The secretion from the anterior chamber, removed under anti-
septic precautions, gave cultures of the Bacillus pyocyaneus.

Postoperative History.—The bacillus could be cultivated
from the secretion from the ulcer until the first of September
in spite of treatment. Injections of bouillon cultures into
the abdominal wall of a guinea-pig developed abscess. Ab-
scess was found in the spleen on autopsy.

MeNab gives a short review of two cases reported by
Sattler and one case reported by Biotti. In all, the eyes

.were lost. A case of keratitis reported by Herbert17 is
also referred to. McNab states that the virulent Ba-
cillus pyocyaneus may cause ulcer of the cornea without
previous traumatism. The secretion is greenish-yellow,
the hypopyon thick and fibrinous. McNab18 also refers
to a case reported by Patterson (Edinburgh) of hy-
popyon keratitis, the ulcer having the character of the
serpent ulcer, from which the Bacillus pyocyaneus was
cultivated.

Bacillus Ulceris Cornea.—In 1902 zur Nedden10 pub-
lished his investigations concerning the superficial mar-
ginal ulcer so frequently seen in elderly individuals.
According to his observations there occurs quite regu-
larly in this form of ulcer a straight or slightly curved

13. Traumatism as the starting-point of the ulcer was estab-
lished in 69 per cent, of the cases observed by Paul. It is rare to
find diplobacillus conjunctivitis in children: because of this it is
not surprising to find that 91 per cent, of the cases of diplobacil-
lus corneal ulcer occurred in individuals above the age of 18 years.

14. Ann. d'ocul., Aug., 1005.
15. Zeits. f. Augen., vol. x, No. 5, p. 373.
16. Klin. Monats. f. Augen., Dec. 23, 1903, p. 65.
17. Ophth. Rev., 1901, p. 345.
18. Klin. Monats. f. Augen., Dec., 1904. p. 543.
19. Graefe's Arch., vol. liv, No. 1, p. 1.

bacillus which measures 0.6 micron in thickness, 0.9
micron in length and has rounded ends. Some of the
bacilli are smaller and at times quite long threads are
found. Vacuoles are observed in staining. The bacilli
are easily colored by the anilin colors ; they do not stain
by Gram. The bacillus is cultivated on agar plates, the
surfaces of which are coated with human blood.

The ulcer presents two forms which are not absolutely
sharply differentiated. The first group presents itself
as a shallow ulcer, from one to two millimeters from the
limbus, measuring 2x1 millimeters, with sharp borders,
with slight infiltration of the adjacent corneal tissue.
The infiltration occupies the superficial layers of the
cornea, the epithelium over the infiltration being slightly
irregular and cloudy. The long axis of the ulcer is
parallel to the limbus. The ulcer becomes quiescent and
heals without doing further damage. In some cases the
ulcer extends along the border of the cornea, and it may
even advance toward the center of the cornea, but this
course is not common.

The second group comprises those cases in which the
ulcers are múltiple. The small ulcers develop from one
to three millimeters from the limbus. They are of
various sizes and may encircle the cornea. Some of the
ulcers may remain isolated, while others enlarge and
coalesce with neighboring ulcers, forming a long, irregu-
lar marginal ulcer. They seldom encroach on the center
of the cornea. The infiltration of the adjacent parts of
the cornea accompanies the ulcération, as in the first
group. The ulcer comes to a standstill and healing takes
place. The process is almost always superficial. Inocu-
lation experiments were not very satisfactory. Thirty-
three cases were tabulated.

In a second article20 zur Nedden recounts an observa-
tion of four years and gives forty-three illustrations of
eases, in some of which hypopyon accompanied the ulcér-
ation of the cornea. He has confirmed his earlier ob-
servations and has named the micro-organism Bacillus
ulceris corneœ. The author observed some cases which
were complicated with diplobacilli, a number accompa-
nied by phlyctcnulse and a few with other conditions,
but some twenty cases wrere not accompanied by con-

junctivitis or any other disease due to a pathogenic
micro-organism. These cases he considers primary
corneal ulcer due to the Bacillus ulceris corneœ. The
affection is usually monolateral, but at times both eyes
are involved. The prognosis is favorable.

Tubercle Bacillus.—Tuberculous involvement of the
cornea may develop from the sclerocorneal margin as an

extension from the sclerotic, or it may develop from the
posterior surface of the cornea. In the first instance it
is characterized by foci of infiltration, which may pro-
duce very slight elevations or nodes, or not affect the
surface of the cornea. The

_
small areas of dense in-

filtration are associated with' infiltration of adjacent
parts of the cornea, not very dense in character. In
cases in which the attack is from the surface, the infiltra-
tion is in the anterior layers of the cornea. The epithe-
lium over the infiltrated areas is smooth, except over the
dense foci or nodes, where it is often rough. Vascu-
larization of the cornea and pericorneal injection occur,
varying in degree in the different parts according to the
activity of the process. The small, rough, nodular areas
on the cornea, the glazed appearance of the surrounding
epithelial surface, and the nodular condition of the
sclerotic near the cornea in some of its parts form a

picture that will enable the observer to differentiate this
20. Graefe's Arch., vol. lix, No. 2, p. 300.
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form of interstitial keratitis from those due to syphilis.
The cornea is a poor culture medium for tubercle bacilli ;
it is very difficult to find them in the tissue. Their
presence in the nodes may be determined by inoculating
the anterior chamber of the eye of a rabbit.

A form of invasion which appears primarily as a de-
posit on the posterior surface of the cornea, as in uveitis,
is described by K. Stargardt.21 The corneal tissue be-
comes infiltrated, the infiltration extending from the
deposits. The cornea does not become so densely infil-
trated as in the ordinary syphilitic parenchymatous
keratitis and eventually clears up entirely. Stargardt
gives briefly the histories of eight cases of uveitis which
he considers to be tuberculous in origin. They were ac-

companied by tubercular invasion of the apices of the
lungs. All presented changes on the entire posterior sur-
face of the cornea, which occurred as numerous, very
small, circular excrescences (fat drops). Some of the
cases were accompanied by small nodules in the iris
angle, particularly below, and with what appeared to be
spots of exudation in the choroid from % to 1 disc diam-
eter in size, the cases closely resembling cyclitis serosa.
The peculiarity of these cases is that all the patients re-
covered under mercurial inunction, which, in my expe-
rience, has but little effect on tuberculous affections, al-
though Stargardt states that good results have been ob-
served in tuberculosis of the peritoneum from this form
of treatment.

Gonococcus.
—

Affections of the cornea due to the
gonococcus are in the nature of ulcers and familiar to
all ophthalmologists. It is not necessary here to describe
the ulcer. The onset, which may occur at any time dur-
ing the progress of the ophthalmia after the first thirty-
six hours, is marked by a grayish area with rougheningand loss of epithelium. The ulcer is probably always
secondary to the conjunctivitis. In the greater number
of cases the gonococcus is soon joined by the staphylo-
coccus aureus and the ulcer progresses under the in-
fluence of mixed infection.

Pneumococcus.—Sattler,22 experimenting with the
pneumococcus, found that when introduced into corneal
wounds it produced corneal ulcer and hypopyon. Cas-
parini23 some years later reported his valuable experi-
ments and observations of the effect of the pneumococcus
on the eye. When introduced into the corneal tissue in
pure culture the pneumococcus almost invariably pro-
duced corneal ulcer and hypopyon. Introduced into the
anterior chamber and into the vitreous humor, pán-
ophthalmitis invariably followed. Perles' experiments24
confirmed the results of Casparini.

The corneal lesion most commonly produced by the
pneumococcus is the so-called serpent ulcer. This has
been the observation of many investigators—Basso,25
Uhthoff.5 Basso examined bacteriologically sixty cases
of hypopyon keratitis, finding the pneumococcus in
nearly all.

Annular abscess of the cornea may develop from the
toxins of the pneumococci when the infection is of the
uveal tract, as observed by Morax,26 who observed double
metastatic iridochoroiditis with the pneumococcus, the
primary focus being the lung. One eye developed abscess
of the cornea and the eye was enucleated. No pneumo-
cocci were found in the corneal tissue, but many were

21. Graefe's Arch., vol. lx, No. 3, p. 469.
22. Trans. Ophth. Soc., Heidelberg, 1885. p. 8.
23. Ann. d. Ottal., vol. xxii, p. 131, 1893.
24. Virchow's Arch., vol. cxl, p. 209.
25. Internat. Med. Congress, Rome, 1894, vi.
26. Ann. d'ocul., vol. cxxxii, p. 409.

present in the aqueous. Morax and Fuchs are both of
the opinion that ring abscess of the cornea may develop
as a result of the presence of the pneumococcus in the
anterior chamber.

The toxins developed by the pneumococcus are held to
be responsible for the destruction of tissue (Colombo
and Ricchi27) and the production of hypopyon.

According to Römer28 the aggressions of the pneu-
mococci play an important rôle in the development of
ulcer of the cornea. These substances enable the pneu-
mococci to develop in tissue and the malignancy of the
micro-organism is in direct proportion to the ability of
the particular stock to develop these substances in the
tissues.

Staphylococcus.
—

Bacterial affections of the cornea
occur most frequently with the Staphylococcus pyogenes
aureus. The condition of the tissue must be favorable,
otherwise the specific pathologic disturbance will not
occur. This is proved by the fact that the Staphylo-
lococcus pyogenes aureus is a frequent inhabitant of the,
conjunctival sac without producing any disturbance
whatever. This is also true of the pneumococcus, the
streptococcus and the Bacillus subtilis. Given a condi-
tion of the cornea favorable to the development of the
staphylococcus, it only remains to afford a means of en-
trance. Maceration of the epithelial cells, as occurs in
many cases of conjunctivitis, or a slight traumatism re-

moving or disturbing the epithelium surfaces. The
most common manifestation of a staphylococcus infec-
tion is the phlyctenule. So far as my experience goes
the ulcer from staphylococcus infection is usually circu-
lar, or if it originates as a result of traumatism it fol-
lows the line of the trauma. After operative traumatism
the infection from" the staphylococcus is more amenable
to treatment than that from the other two most frequent
infections, namely, the streptococcus and the pneumo-
coccus. Hypopyon keratitis is not a very frequent ac-

companiment of staphylococcic infection of the cornea ;
however, extension of the infection to the interior of
the eye and the development of a panophthalmitis may
occur.

Of seven cases of ring abscess examined, Fuchs20 found
staphylococci in two.

KERATOMYCOSIS.
The different forms of fungus that are pathognomonic

for the cornea are Pénicillium glaucum, Aspergillus
 

fumigatus, Aspergillus flavescens, Aspergillus glaucus
and Aspergillus nigricans.

Pénicillium Glaucum.—The appearance of this micro-
organism is described by Wicherkiewicz.30 The eye had
been struck by a piece of dirt about three weeks pre-
viously. In the center of the cornea was a yellowish-
white mass, nearly round, about half the diameter of
the cornea and having a slightly elevated, uneven surface.
The mass was firm and tough. It was removed with a
Graefe knife. On examination it proved to contain
Pénicillium, glaucum,

Aspergillus Fumigatus.—This affects the cornea more

frequently than any other fungus. The characteristic
lesion is a nearly circular, well-defined, yellowish-white,
opaque area, usually measuring from 2 to 4 mm. in diam-
eter, slightly raised, having a matt or greasy surface,
with a leash of blood vessels running in from the limbus.

.In some of the cases the adjacent cornea is irregularly
27. Ann. di Ottal., No. 12, 1904.
28. Ophth. Soc., Heidelberg, 1905.
29. Graefe's Arch., vol. lvi, No. 1, p. 1.
30. Ophthalmic Year Book, 1904, p. 80.
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infiltrated with small cells. Hypopyon may accompany
the condition, but is sometimes absent or does not appear
until the disease has lasted some time.

Aspergillus Nigricans.—This affects the cornea much
as does the Aspergillus fumigatus, the principal differ-
ence being that the infected area is black (Bull).318aecharomyces.—The yeast plant has been mentioned
by two authors, Stoewar and Lundsgaard,32 as having
been found in ulcer of the cornea. The ulcers were su-

perficial. In Lundsgaard's case the ulcer resembled
dendritic keratitis; hypopyon formed but eventually
subsided. The observations have not been sufficiently
numerous to permit of any definite conclusion regarding
the pathogenic action of this micro-organism in the pro-duction of ulcer of the cornea.

RESISTANCE OF THE TISSUES.
Sclerotic.—The sclerotic possesses great resistance to

invasion by micro-organisms. Ulcer of the sclerotic
rarely occurs. In cases of panophthalmitis due to me-
tastasis, or when there is no other adequate opening in
the fibrous coat, perforation by infiltration and destruc-
tion of tissue takes place through the sclerotic, either
along the openings for the ciliary vessels or at the equa-tor along the channels for the passage of the vense vorti-
COSffi.

Tubercle Bacillus : The tubercle bacillus invades the
sciera secondarily to tuberculosis of the choroid and
ciliary body. Entering along the canals for the passage
of nerve trunks or blood vessels, the tuberculous tissue
penetrates between the connective-tissue bundles of the
sclerotic, produces ectasia of that membrane and finds its
way to the exterior of the globe. On section of such a
tuberculous mass the fibers of the sclerotic are found
separated, but apparently only partly destroyed.

When tubercle bacilli invade the ocular conjunctiva
and subconjunctival tissue they may also invade the epi-
scleral tissue. The process is always superficial and
does not as a rule extend to the interior of the eye.

Lepra Bacillus : The bacillus of leprosy may invade
the sciera as an extension of leprosy from the ocular
conjunctiva at the limbus. Nodules occur of the charac-
ter described as occurring on the cornea. The denseness
of the sciera impedes the progress of the bacilli, but
they develop along the channels for the passage of the
blood vessels and along the interlamellar lymph spaces.
Rows of the bacilli are found with little infiltration of
leucocytes. Slow destruction of the tissue of the sclerotic
takes place.

GENERAL INFECTION OF GLOBE.

General bacterial infection of the globe may take place
directly, as by traumatism or by perforating ulcer, or

indirectly, as by metastasis, producing a general inflam-
mation of all the structures of the eye except the lens.

Other Micro-organisms: The principal micro-organ-
isms that have produced such a general inflammation by
direct infection are : Staphylococcus pyogenes aureus,
Streptococcus pyogenes, pneumococcus, Bacillus subtilis,
Aspergillus fumigatus, Bacillus coli communis, Bacillus
perfringens.

Panophthalmitis due to the Streptococcus pyogenes,
the staphylococcus and the pneumococcus, has been stud-
ied by many observers. It is well known that destruction
of the globe by these germs may occur through extension
from corneal ulcer, introduction through penetrating
wounds and by invasion of the eye after operations which

31. Trans. Twelfth Inter. Med. Cong., Mo scow, vol. vi, p. 13.
32. Klin. Monats. f. Augen., January, 1900, p. 13.

pierce the fibrous coat either through cornea or sciera.
The destructive process develops much the same in all,
except that the severity of the inflammation is apt to be
much greater when the streptococcus is the organism
concerned than when the other twro are responsible.

The Bacillus subtilis is rarely the cause of panophthal-
mitis. Silverschmidt33 reports two cases :

Case 1.—The patient, a man aged 20, was struck in the eye
by a fragment of stone May 31, 1900, at 4 p. m. On the fol-
lowing day he presented himself at the clinic. At this time
the panophthalmitis was so far advanced that all hope of
saving the eye was abandoned.

Case 2.—The patient, a woman, aged 30, was injured by a

piece of iron from a mattock, Sept. 25, 1905. She presented
herself at the clinic of Professor Haab, who removed the
piece of iron at noon September 26. Panophthalmitis had com-
menced. A rod of iodoform was introduced into the globe,
but the panophthalmitis advanced, and on September- 27 ex-
enteration was performed. An extensive bactériologie exami-
nation was made in both cases, with the result of proving the
inflammation to be due to the Bacillus subtilis.

The microscopic examination of a series of eyes that
had been removed for panophthalmitis in Professor
Haab's clinic disclosed the presence of a similar bacillus
in six. A case reported by Kayser34 is referred to.

The Bacterium coli commune and the Bacillus per-
fringens are reported to have produced panophthalmitis
by extension from corneal ulcer. These micro-organisms
are seldom met.

A few cases of infection of the vitreous humor and
deep tissues of the eyeball with aspergillus fumigatus
have been reported. Römer35 reports the case of a boy
who cut his eye with a breadknife, causing a penetrating
wound in cornea and sciera about 6 mm. long. The
patient was seen at the clinic on the same day and the
wound was properly dressed. There was very slight re-
action. On the ninth day the wound was healed, but
there was some ciliary injection in the vicinity of the
wound. Some pain was experienced after this. On the
thirteenth day there was hypopyon. On the fourteenth
day the eye was enucleated. The globe was opened un-
der antiseptic precautions. In the vitreous chamber
near the anterior portion a number of yellowish, puru-
lent foci were found. In smear preparations small, oval,
highly refractive bodies were found, resembling spores.
Cultures were made, showing a growth of the aspergillus
fumigatus. The pathogenesis was established by inocu-
lating the cornea and vitreous of a rabbit.

Leber,36 Nobbe37 and Kampberstein38 report a case
each. In all the cases the aspergillus was carried into
the eye as the result of a penetrating wound.

METASTATIC INFECTION OF GLOBE.

The micro-organisms that affect various parts of the
globe by metastasis are: Actinomycosis, pneumococcus,
staphylococcus, streptococcus, tubercle bacillus, typhoid
bacillus and Micrococcus intracellularis meningitidis.

Actinomycosis.—In an article by L. Müller30 a case is
reported purporting to be one of disseminated actinomy-
cosis of the retina :

Patient.—A male, aged 22, entered the hospital with a pos-
sible diagnosis of miliary tuberculosis. In the fundus of the
right eye a yellowish-white nodule one-fourth of the diameter
of the papilla was observed lying near the papilla above and

33. Ann. de l'Inst. Pasteur, April 25, 1903.
34. Centrlb. f. Bakt., vol. xxxiii, p. 241, 1903.
35. Klin. Monats. f. Augen., April, 1902, p. 331.
36. Heidelberger Kongress, 1897.
37. Graefe's Arch., 1898, vol. xlv, p. 700.
38. Klin. Monats. f. Augen., February, 1903.
39. Klin. Monats. f. Augen., March 28, 1903, p. 236.
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to the nasal side. It was surrounded by a faint pigment ring.
Eleven days later the yellowish nodule had increased in size
and four more similar nodules had appeared, their diameter
being about that af a large papilla. Three smaller but sim-
ilar nodules had appeared in the retina of the left eye. Eight
days later the picture was not materially changed. A diagno-
sis of tubercular choroiditis was made. The patient died one
month after entering the hospital.

Postmortem.—This disclosed disseminated actinomycosis. The
posterior halves of the globes were obtained, hardened in
formalin and examined microscopically. No definite actino-
mycosis plant was found, but the microscopic structure of the
nodules was.such that no doubt was left in the minds of the
author that the nodules were the result of the metastasis of
aetinomyces to the retina.

There is no well-authenticated case in literature and
in consequence it is only possible to say that the occur-
rence of metastatic actinomycosis is probable.

Frankel40 saw around the macula lutea of both eyes
five or six whitish, round spots, about one-third disc
diameter, which resembled miliary tubercles of the cho-
roid. These spots disappeared in about six weeks. The
vision was impaired, the defect in the fields of vision
being an irregular scotoma. The defect in vision lasted
about a year. Frankel believed that the process was
due to minute emboli of micro-organisms, probably the
pneumococcus.

Pneumococcus (Micrococcus Lanceolatus).—Métasta-
ses of the pneumococcus may occur in cases of non-

perforating injury to the eye which reduces the resisting
power of the tissues to the influence of micro-organisms
that may be circulating in the blood, even when no focus
of infection is discoverable. It is well known that this
micro-organism is found in the buccal cavity in 20 per
cent, of normal individuals, and it is not improbable that
a mild degree of pneumococcemia may exist. In a case
which I41 reported three years ago there was an indefinite
history of a blow on the eye, without perforation, two
days before the loss of vision and commencing inflam-
mation were noticed. Three days later the eye presentedthe appearance of intense metastatic choroiditis.
Evisceration was performed. Examination of the con-
tents of the globe, which were purulent, disclosed a

coccus, with capsule, in smear preparations and in culti-
vation, which proved to be the Pneumococcus micro-
coccus lanceolatus.

Metastatic infection of the globe from this micro-
organism is most frequent in cases of pneumonia and in
pneumococcic meningitis. On March 9, 1906, I saw a

patient, a man, aged 58, who was recovering from double
lobar pneumonia, from, which he had been suffering for
three weeks. Three days previously the left eye became
painful, vision was lost, the pain increased, chemosis and
swelling of the lids developed, with increased lachryma-
tion. When seen there was a yellow reflex from the
interior: anterior chamber and lens fairly clear; pupil
a little larger than normal ; iris dull and slightly swollen.
The diagnosis of metastatic choroiditis. probably from
the pneumococcus, was made.

Both eyes are sometimes affected.
Staphylococcus.—Liebrecht42 reports a case of metas-

tatic choroiditis caused by the staphylococcus:
Patient,—A young man, became ill six days before entering

the hospital. His mother said that a furuncle on the fore-
head was the first manifestation. When seen there was swell-
ing of the left side of the forehead and a small wound from
which pus was squeezed. The pus contained staphylococci.

40. Arch. d. Ophth., vol. xlviii, p. 456-458.
41. Ophth. Rec., February, 1903, p. 61.
42. Klin. Monats. d. Augen., Sept. 3, 1903, p. 127.

There was severe staphylococcemia. The right pupil was di-
lated. The patient died shortly after entering the hospital.

Autopsy.—The posterior halves of both eyes were removed.
Small hemorrhages were present in the retina of each eye.The choroid was studded with small, white circular nodules.

Microscopically, the retinae were normal except for the
hemorrhages. The choroid was normal except at and in the
vicinity of the white nodules. These were miniature ab-
scesses. In the middle of each small abscess a mass of staphyl-ococci was found, lying close beneath the lamina elástica. The
abscesses were irregularly distributed.

Streptococcus.—A case of streptococcus metastasis is
also reported by Liebrecht :42

Patient.—A young man became ill six days before enteringof the right breast, which was opened and found to contain
streptococci. General pyemia developed. On the fourteenth
day after the beginning of the illness, the eye became affected,the vision failed, and in twenty-four hours after the first
symptoms there were iritis, much chemosis and some exoph-
thalmos—in fact, the picture of beginning panophthalmitis.The symptoms were greater on the following day and the eye
was enucleated. On section, pus was found in the vitreous
chamber. Streptococci were found in the vitreous chamber,in the retinal tissue and subretinal tissue. The metastasis
had undoubtedly taken place in the small vessels in the tem-
poral half of the retina. The patient recovered. There was
no streptococcemia.

Metastatic panophthalmitis may occur by the transfer
of the staphylococcus or streptococcus through the blood
current to the choroid and retina from any part of the
body where a pathologic process due to either of these
micro-organisms is taking place. I have observed it
accompanying ulcer of the vagina, furuncle of the fore-
head, empyema and abscess of the leg. Acute endo-
carditis may cause isolated hemorrhages in choroid orretina or may cause a jDanophthalmitis, the starting pointof which may be choroid or retina.

Tubercle Bacillus.—When tubercle bacilli infect the
interior of the eye they almost invariably develop in the
vascular tunic, nameh', choroid, ciliary body and iris.
The development is in three forms: First, as miliarytuberculosis, in which small, circular, pale-yellowishspots appear in the tissues; second, diffuse tuberculosis,that of tuberculous inflammation affecting the entire
uveal tract to a greater or less extent and being accom-
panied by disturbing evidences of inflammation, and,third, conglomerate tubercle, which develops as an intra-
ocular tumor, being often difficult to differentiate from
sarcoma of the choroid and glioma retinas.

Miliary tuberculosis of the choroid is the most com-
mon form. In general miliary tuberculosis it occurs,according to Bock.43 in 82.7 por cent, of the cases;others put the percentage much lower. The tuber-
cles vary in size from a pin-point to 2 mm. ;thCT are seldom larger. A tuberculous patch 2
mm. in size is usually made up of a number of nodules.
The tubercles may be very few in number or they may1)0 very numerous. They occur most commonly in the
vicinity of the disc, but may be scattered over the entire
fundus ; they are very slightly raised, usually without
a pigmented ring, causing no symptoms of inflammation
and interfering but little with vision, the condition pre-senting to some extent the appearance of the exudative
stage of disseminated choroiditis. The tubercles springeither from the chorio-capillaris or from the layer of
large vessels, the former site being the more common.
Since it often happens that a blood vessel is found in
the center of a miliary tubercle, it is thought that the

43. Virchow's Arch., vol. xci.
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infection is through the medium of the blood vessels,
but the lymph spaces are also credited with being
avenues of extension. The tubercles form quite rapidly,
appearing within twenty-four hours ; they are, of course,
most common and numerous immediately before the
death of the patient.

The tubercle may project forward into the retina or

posteriorly into the lamina fusca. The tubercle bacilli,
according to Parsons,44 are present in greatest number
in the caseous area. (I have found them to be most
plentiful at the periphery of the caseous area.) They
may be very numerous, but as a rule are not present
in large numbers.

Diffuse tuberculosis of the choroid is next in fre-
quency. It develops as a succession of indifferent
miliary tubercles, which may extend into and involve
the retina and sciera, and the condition may present the
appearance of pseudoglioma, or even of plastic choroid-
itis.

The solitary or conglomerate tubercle is uncommon.
Resolution may take place, leaving a cicatrix, but the
usual course is progression and perforation.

It sometimes occurs that secondary tuberculous nod-
ules develop in the papilla and retina. Such a case is
reported by Stock."

Tubercle of the choroid is secondary to general tuber-
culosis or tubercular foci in other parts of the body in
almost all cases, but cases of solitary or conglomerate
tubercle of the choroid have been observed (zur Ned-
den40) in which other foci could not be determined. In
spite of this, we are not at present in position to state
that tuberculosis of the choroid is ever a primary mani-
festation.

Typhoid Bacillus.—I am not aware that the typhoid
bacillus has been recovered from the globe at any time,
but a few cases of metastatic panophthalmitis during
typhoid fever have been reported. Gilfillin47 reportssuch a case in which the metastasis occurred on the
twenty-sixth day of the attack of typhoid in an eye
previously blind. Rupture of the globe and the escape
of pus were followed by healing, resulting in a deformed
globe.

Retinal hemorrhage accompanying typhoid has been
observed not infrequently. What rôle, if any, the bacilli
have in these disturbances is not known.

The question of the influence of toxins, especially the
toxins of the typhoid bacillus, is considered by Gas-
panini,48 who is of the opinion that changes in the vessel
walls and exudation and hemorrhage are in many
cases due to the presence of the toxins in the blood,
the bacilli being absent. In discussing this state-
ment Bietti40 states that the fact that the bacilli
have not been found in these cases does not prove
that they were not present at the beginning of the
process, as they may have been present and have dis-
appeared, since the examination of the tissue was not
made until the process was two or three weeks old.

Metastatic processes may first affect the iris as Michel50
has shown, a metastatic streptococcus infection having
occurred in the circulus arteriosus iridis major, and the
same may occur in the ciliary body, as in the case re-

ported by Römer,51 in which the beginning of the process
44. "Pathology of the Eye," p. 464.
45. M\l=u"\nch. med. Wochft., June. 1902.
46. Klin. Monats. f. Augen., Oct. 13. 1903, p. 354.
47. Medical News, July, 1903, p. 165.
48. Ann. di Ottal., vol. xxiv, 1895.
49. Klin. Monats. f. Augen., vol. xli, p. 72.
50. Zeits. f. Augen., vol. vii, 1902, p. 1.
51. Klin. Monats. f. Augen., 1902, p. 320.

was due to a pneumococcus embolus in the ciliary body.Axenfeld was one of the first to point out the fact that
in metastatic ophthalmia the retina is often the part first
affected. His investigations led him to believe that this
was the condition in about one-third of the cases. It
may happen, as shown by Axenfeld and Goh52 that in
double-sided metastasis the choroid may be primarilyaffected in one eye, the retina in the other.

Winterstein53 found the Micrococcus intracellularis in
the uveal tract in a case of metastatic ophthalmia.

IRIS.
The principal micro-organisms that affect the iris are :

Bacillus of leprosy, bacillus of tuberculosis, gonococcus,
pneumococcus, staphylococcus and streptococcus.

Infection of the iris by the staphylococcus, streptococ-
cus or pneumococcus may take place as a result of ex-
tension from corneal ulcer, introduction through per-forating wounds, by extension from the deeper parts of
the eye, as in panophthalmitis, beginning back of the
iris, and by metastasis directly affecting the iris. A
purulent process is the result of infection by these micro-
organisms.

Leprosy Bacillus.—When the leprous bacilli infect
the iris it is by extension from the ciliary body. The
iris is invaded by the bacilli and by leucocytes and be-
comes enormously thickened. Isolated nodules are said
not to occur. The condition is associated with mani-
festations of leprosy in other parts of the head.

Gonococcus.—Iritis as an accompaniment and prob-ably a result of gonorrhea, has been observed by manyophthalmologists. The recurrent nature of this form
of iritis is well known. Fresh attacks of urethral gon-orrhea and gonorrheal rheumatism are followed by recur-
rence of the iritis. Although the probable causative re-
lation is recognized, no cases, so far as I am aware, have
been reported of the recovery of the gonococcus from the
aqueous humor or from the iris. It is supposed, as set
forth in the article by Cheatham,54 that the attacks are
excited by the ptomains or toxins generated by the gon-
ococcus rather than by the presence of the micro-organ-ism itself.

Tubercle Bacillus.—Tuberculosis of the iris occurs in
three distinct forms :

1. Miliary tubercle, characterized by the appearanceof a number of small yellowish-white nodules which
may appear in any part of the iris, and cause slightthickening and an increase of vascularity of the iris in
the part affected, accompanied by a very slight plastic
exudation which aids in the development of posteriorsynecbiae. Vision is impaired and serious injury to the
globe may follow, but a very benign course may be run,
the tubercles disappearing spontaneously. Children
and young adults may present this form of tuberculosis
of the iris.

2. Conglomerate tubercle, characterized by the devel-
opment of a single tubercular mass, usually springingfrom the major zone of the iris, and projecting into the
anterior chamber. Small isolated tubercular masses mayalso be present. The mass, pale in color, is only slightlyvascular at its base and produces but little inflammatory
reaction in the iris. The tendency is to increase in size
quite rapidly, to fill the anterior chamber, to become
disseminated, to perforate and to cause destruction of
the globe.

52. Arch. f. Augen., vol. xliii, 1897.
53. Gruvert. Ueber Ret. Optica und Metastatica, HeidelbergerKongress, 1902.
54. Arch. of Ophth., vol. xxv, No. 4.
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3. General diffuse tubercular infection of the iris is
a rare manifestation. It is characterized by a general
thickening of the iris tissue without definite tubercular
masses, and is accompanied by a floceulent exudation
which may almost fill the anterior chamber. The con-
dition advances slowly; necrosis takes place after con-
siderable time has elapsed from the onset of the affection.

The diagnosis of tubercular iritis may be made by
eliminating syphilis and iritis nodosa by the tuberculin
reaction, by the discovery of the tubercle bacillus in the
affected tissue, and by the inoculation of the anterior
chamber of the eye of the rabbit with bits of infected
iris tissue, and, possibly, by exudation taken from the
anterior chamber of the affected eye. Tubercular iritis
is usually monolateral. The question of the occurrence
of tuberculosis primarily in the iris has been discussed
pro and con by many writers. The weight of evidence
appears to be in favor of its being primary in some cases,
at least.55

Other Micro-organisms.—The extension of inflam-
matory processes primarily affecting the cornea due to
the Bacterium coli commune, Klebs-Loeffler, Morax-Ax-
enfeld, Bacillus perfringens, Bacillus pyogenes and Ba-
cillus subtilis may lead to bacterial invasion of the iris,
but this forms only a part of the general invasion of the
globe.

VITREOUS.

Primary infection of the vitreous with micro-organ-
isms is extremely rare, if it ever occurs. The invasion
of the vitreous with inflammatory products and with
micro-organisms is secondary to inflammation extending
from other tissues of the eye or to their introduction by
penetrating wounds.

LENS.
I have demonstrated the presence of the staphylococ-

cus in the tissues of the lens with small-cell infiltration
following a penetrating wound of that body, but invasion
with micro-organisms in any other way probably does not
occur.

RETINA.

The infection of the retina with micro-organisms has
been termed exogenous when it occurs from injury or
by the extension to bacterial invasion from neighboring
tissues or from the vitreous or uveal tract; and endo-
genous or metastatic when the infection takes place
from the blood vessels or lymph channels or the peri-vascular lymph spaces.

Exogenous Infection.—The retina may be invaded
by any of the micro-organisms that grow and produce
pathogenic or pyogenic processes in the other tissues of
the eyeball. Micro-organisms carried into the eye by
penetrating foreign bodies seldom produce an inflam-
matory process that is confined to the retina.

Tubercle Bacillus.—The invasion of the retina by the
tubercle bacillus is almost always secondary to tubercu-
losis of the optic nerve or of the uveal tract, and is, in
the greater number of cases, exogenous, but in some
cases reported the development was apparently due to
endogenous infection.

Endogenous (Metastatic) Infection.-—It is now well-
known that metastatic panophthalmitis due to the
streptococcus, staphylococcus, Liebrecht,56 and pos-
sibly the pneumococcus may originate by the trans-
fer of the micro-organism from s'orne focus in
the body to the retina by means of the blood-current.

55. Denig: A. f. D., vol. xxxi, 1895.
56. Klin. Monats. f. Augen.

Infections of less severity undoubtedly occur in cases ofbacteriemia. In the retinitis séptica'of Roth, which nowincludes a number of conditions, the metastatic transferof micro-organisms from outside foci to the retina plays
.

a part in some of the cases. Frankel40 and Gob57 havereported cases in which the pneumococcus was the micro-
organism. In Goh's case there were white spots andhemorrhages in the retina and on microscopic examina-tion the pneumococcus was found in the exudation,which formed the white spots.Tubercle Bacillus.—The invasion of the retina withthe tubercle bacillus from the optic nerve in cases of
tubercle of the optic nerve may be by endogenous in-fection, the bacilli advancing along the lymph channels,but it is probable that the invasion is simply by way ofthe tissue of the retina in the manner of exogenous in-fection. Two cases of tuberculosis of the retina appar-ently primary and due to endogenous infection, havebeen reported; one by O'Sullivan and Story,ss a secondby Hancock.50 In both the histologie appearance was oneof tubercle, but no tubercle bacilli were demonstrated.

Actinomycosis.—As a metastatic infection of theretina, actinomycosis has been described by L. Müller.30Although the elements of the fungus were not found inthe nodules that developed, the anatomic findings weresuch that the correctness of the diagnosis could scarcelybe doubted.
Leprosy.—When the bacillus invades the ciliary bodyand choroid it may also pass into the retina. However,the retina is seldom involved in leprosy and when itis the disturbance is slight. The degree of the invasionis discussed by Borthen and Lie,9 Frank and Delbanco.00

METASTATIC OPTIC NEURITIS.
In the opinion of Parsons,01 metastatic optic neuritis

occurs much more commonly than the recorded caseswould lead one to expect. Parsons refers to four re-ported cases, two by V. Michel,62 and two by Axenfeld.63Michel's first case occurred in a man with epididymitisand endocarditis. The optic papilla? were hyperemic andthere were some small venous hemorrhages in the retina.Small foci of infiltration were found in the orbital por-tion of each optic nerve. No micro-organisms weredemonstrated. The second case occurred in a man withpyemia, who had metastatic iridocyclitis. There werethree miliary abscesses in the left optic nerve, one in thedura. These abscesses contained micrococci in their
centers. Axenfeld's first case was one of pneumococcicmetastasis occurring in a child of two months. The sec-ond case was that of a child of ten days in which theinfection was with streptococci.Parsons remarks that "it is possible that optic neuritisfollowing infectious diseases is not due to embolism, butto toxins." This would apply to post-diphtheritic papil-litis, of which I have seen a number of cases. Recoveryis complete in these cases.

Tubercle Bacillus.—The optic nerve may be invadedby tubercle bacilli as an extension from the brain, Satt-ler,64 as an extension from the choroid and from theorbit, Spaulding,65 and by the bacilli in miliary tuber-cles, undoubtedly metastatic, in connection with miliarytuberculosis.
57. Arch. f. Ophth., vol. xliii, 1, 1897.58. Trans. R. A. of Med. of Ireland, vol. xvii, 1899.59. Royal Lond. Ophth. Hosp. Reports, vol. xvi, p. 2, 1905.60. Arch. f. Ophth., vol. i, p. 2. 1900.
61. "Pathology of the Eye," vol. ii, p. 682.62. Zeitschr. f. Augen., vol. vii, 1902.63. Arch. f. Ophth., vol. xl, p. 3, 1894.64. Arch. f. Ophth., vol. xxiv, 3. 1878.
65. Trans. Amer. Ophth. Soc., 1903, p. 141.
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Development in the Nerve Itself without Known Foci
Elsewhere.—In Spalding's first case the tubercular mass

developed in the optic nerve and projected into the
vitreous chamber, filling one-third of it. The growth oc-
curred in a boy of eight years and followed traumatism.
The patient remained free from other manifestations of
tuberculosis. A. Knapp66 reports a similar case to that
of Spalding. The bactériologie examination was positive
for tubercle bacilli. The patient, a negro child of two
years, subsequently developed general tuberculosis.

Leprosy bacilli have been demonstrated in the optic
nerve, Borthen and Lie,0 but observations of this nature
are extremely rare.

In the consideration of this subject syphilis has been
purposely omitted.

DISCUSSION.
ON PAPERS OF DRS. DERBY, SHTJMWAY, WEEKS AND PUSEY.*
Dr. Robert L. Randolph. Baltimore, said that while Dr.

Weeks disclaims any intention of making his communication
an exhaustive one, few more exhaustive articles on the subject
will be found in this country. Dr. Randolph said that he
knows of no one whose experience in laboratory and clinic
better fits him to speak interestingly and with authority.
"Bacteria I Have Known" would be an attractive and sug-
gestive title for a contribution from him. For instance, the
first organism which Dr. Weeks mentions in his paper is Bacillus
coli communis. All physicians know that this organism is
found in great number in the human feces and is a regular
inhabitant of the lower intestine, facts which have contributed
not a little to the generally accepted view that it is non-

pathogenic, and yet one of the most intense cases of pan-
ophthalmitis which Dr. Randolph has seen, and one to which
Dr. Weeks referred, was one in which this very organism was
obtained in pure culture from the interior of the eye. While
it is true that the degree of mechanical insult has much to do
with the intensity of traumatic inflammations, no matter what
be the organism present, it is worthy of note that the colon
bacillus under certain conditions can become as deadly as one

of the commonly recognized pathogenic bacteria. It is surpris-
ing to see how many cases there are on record in which bacilli
have been demonstrated in the interior of the eye and not
one of the so-called pus organisms. Panophthalmitis often pre-
sents a striking picture of suppuration, and a priori we would
expect always to find one of the bacteria commonly known as

pyogenic. Cases like the one just mentioned have been reported
by Haab, de Schweinitz and others, and they show that there
are organisms other than the so-called pus organisms which
are capable of producing suppuration, and this case especially
points to the fact that organisms ordinarily harmless some-
times possess marked pathogenic properties.

In speaking of the metastatic form of suppurative pin-
uphthalmitis, Dr. Randolph understood Dr. Weeks to say that
he had found either a streptococcus or a staphyloeoeeus in the
eye in cases in which the metastasis had occurred from a leg
ulcer and from a furuncle on the forehead. Dr. Randolph has
seen quite a number of cases of metastatic panophthalmitis,
but has always failed to got any growth from cultures made
from the interior of the pyo. and yet two of these cases were
almost as fulminating as some which he has seen in which the
infection was an ectogenous one, as after a penetrating wound,
and, while negative results in these two cases do not prove con-
clusively that no organisms had ever been present in these
eyes at one time in the history of the inflammation, they might
at least be said to suggest that the panophthalmitis was caused
by the toxins which had found their way into the eye or that
the bacteria present werp beyond the power of present-day mi-
croscopes to detect. The former explanation is probably the

66. Arch. of Ophth., vol. xxxii, No. 1. p. 22.
* Editor's Note: The paper of Dr. Pusey appeared in The

Journal last week. The paper of Dr. George S. Derby. Boston, on
"The Bacteriology of the Eyelids," is too long for publication in
The Journal, and, by arrangement with Dr. Derby, is omitted.
It will be found in full in the Transactions of the Section on
Ophthalmology, 1906.

true one in gonorrheal iritis which is seen usually after the
knee-joint is attacked. In gonorrheal arthritis the toxins which
these organisms liberate may reach the eye and excite inflam-
mation. From the behavior of this organism in the con-junctiva and elsewhere in the body it is inconceivable that the
condition which wc call gonorrheal iritis is due to the pres-ence of gonococcus in the iris. Those who have experimented
on animals will recall what an intense panophthalmitis can beproduced by comparatively few organisms far less virulent
than the gonococcus when they are shut up inside of the eye-ball—that is to say, when they have been injected into the
interior of the eye. It would be wrong, Dr. Randolph thinks,to regard gonorrheal iritis as the evidence of gonoeocci in the
iris tissue. As regards the organisms which are so closeiyidentified with inflammations of the outer covering of the eye,for instance the Morax-Axenfeld diplobacillus and the Koch-Weeks bacillus, he has been struck with the great difficulty of
getting either of these organisms to grow under artificial con-
ditions. His experience in this connection has been disappoint-ing. The same is true to a less extent of the pneumococcus,which is notorious for Ihe uncertainty of its behavior when
transferred to artificial soil. Dr. Randolph emphasized the
following matters of personal observation, suggested by pas-
sages in Dr. Weeks' paper: Bacteria ordinarily harmless under
certain conditions can set up intense reaction. Other than the
so-called pyogenic organisms are capable of producing suppura-tion, as is evidenced by the number of cases in which bacillihave been found in the eye in suppurative panophthalmitis.In metastatic panophthalmitis the absence of bacteria has been
noted by others as well as by himself, which suggests that in
some of these cases at least the toxins are present in the in-
terior of the eye and are responsible for the panophthalmitis,and as an illustration of an ophthalmia probably caused bytoxins might be cited gonorrheal iritis.

Dr. W. C. Posey, Philadelphia, stated that since Morax andAxenfeld, though working independently of one another, firstdescribed the diplobacillus which has received their conjoinedname, the profession has become quite conversant with the typeof conjunctivitis which has been designated as subacute, chronic
or angular conjunctivitis. The characteristics of this form ofinflammation are often so striking that a bactériologie exam-ination is unnecessary to detect its proper nature, while therapid disappearance of the inflammation under applications of
zinc renders the diagnosis conclusive. He agreed with Dr.Pusey that in addition to the usual type the diplobacillus is
capable of occasioning other ocular conditions, and these are
very varied and may assume forms usually thought to be dueto other organisms or other inflammatory processes. Gilford,of Omaha, wiio should take equal rank, almost, with Morax,Axenfeld and Peters in their studies of the diplobacillus, hasstated in a recent article in the Ophthalmic Record, November,1905, that there are two forms of conjunctivitis which may be
excited by this organism, which without the aid of the micro-
scope might frequently be mistaken for trachoma. One, an
acute type, presents rather profuse secretion and marked swell-ing and roughness of the retrotarsal folds, while in the second
or chronic form the eyes are red and watery and half-drysecretions cover the edges of the lids, the retrotarsal foldsbeing moderately rough and red. The tarsi, however, are butslightly affected. This form is chiefly encountered among the
poorer classes of Russian Jews, and Gifford believes it to bethe product of dirt, neglect and slight eversión or closure ofthe lower tear points. Not only may the organism occasionvaried types of conjunctivitis, but, as originally pointed outby Morax and lately substantiated by many others, inflamma-tions of the cornea may be excited by it, ranging from smallround points of infection to a malignant involvement of thecorneal tissue in a manner not dissimilar to the process ob-served in ulcus serpens. In these extreme cases, however, theinflammation is rarely so active as that occasioned by the pneu-mococcus, and while there may be a progessive border to theulcer, it is rarely so marked, and the spread of the ulcer is
more rapidly controlled. Iritis with synechia and hypopyonare not uncommon, and there have been a few eases recordedin which treatment was not undertaken until the process hadobtained marked headway, in which the eye was lost frompanophthalmitis. Usually the posterior part of the eye is an-
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affected. The most common type of ulcération of the cernea
excited by the diplobacillus, Dr. Posey said, occurs in the form
of a disc-like infiltration of the superficial layers of the central
portion of the cornea. It is usually several millimeters in
diameter and of a glassy-gray color. Ordinarily the edges of
the ulcer are raised, and the neighboring corneal tissue is
superficially hazy and stippled, while numerous processes of
infiltration project from the ulcer into the deeper tissues.
Pevicorneal injection is quite marked.

In nearly all the cases with corneal involvement there is a

history of long-standing catarrh of the conjunctiva with the
excoriations at the angle of the lids, which are so typical of
the catarrh of the diplobacillus. A history of traumatism is
also obtainable in most instances, indicating the avenue

through which the cornea becomes infected. Although eyes
have been lost from ulcération excited by this micro-organism,
the prognosis in corneal affections excited by it is good, for
the ulcers yield readily to treatment and the opacities which
remain ave nebulous, dense maculae persisting only in rare

instances.
Disease of the lachrymal apparatus is rare, and the mucous

membrane of the nasopharynx, though at times implicated,
Joes not seem to possess any great susceptibility to the diplo-
bacillus. The young are rarely affected, adults and middle-
aged being the chief sufferers. Dr. Posey said that all forms
of inflammation excited by the diplobacillus yield readily to
applications of zinc, and agreed with Dr. Pusey that they are

comparatively uninfluenced by any of the silver salts or their
substitutes. He emphasized the importance of bactériologie
examination in all obscure or doubtful cases of conjunctivitis
or keratitis. for while the diagnosis of the subacute type of
conjunctivitis, which is the usual manifestation of inflammation
excited by the organism, is easy, the differentiation of other
types by mere clinical observation is impossible. Dr. Pusey's
paper, he said, will do much to second Dr. Gilford in his efforts
to diffuse throughout this country information regarding the
various types of inflammation which the diplococcus may
excite, and this is particularly desirable at this time, as there
is evidence from foreign publications that ocular diseases occa-

sioned by this germ are on the increase. The records of Dr.
Pusey's 10 cases, he said, are of exceeding value, particularly
his report of Case 8 of acute conjunctivitis in a negro, in
whom the clinical diagnosis was made of probable gonorrheal
ophthalmia, but which the microscope showed to be due to the
diplobacillus, inasmuch as the conjunctiva of the negro seems

to possess a different susceptibility from the ocular mucous

membrane of white patients to the action of germs, as indi-
cated by its behavior when infected by the agents producing
trachoma and vernal conjunctivitis. The Morax-Axenfeld ba-
cillus. Dr. Tosey said, has been found in Philadelphia in about
the same proportion as in European cities. Sweet and Shum-
way have described ulcers of the cornea which it occasions, and
while as yet no record has been made of its exciting the bizarre
forms of conjunctivitis described by Gifford, we are familiar
with it in its usual manifestations.

Dr. George S. Derby, Boston, said that he does not think
that any figures are published with regard to the frequency
of infection with the

.

Morax-Axenfeld diplobacillus in this
vicinity. In 78 cases of conjunctivitis examined by Dr. H. C.
Parker and himself at the Massachusetts Eye and Ear In-
firmary the diplobacillus was found seven times in pure culture
and four times contaminated. The cases were the so-called
subacute blepharo-conjunctivitis. They were not severe cases

at all. In a smaller series of cases of corneal ulcer examined
last summer the diplobacillus was not found in a single case.

Dr. Edward Jackson, Denver, declared that he would like
to say that he agrees with Dr. Derby in what he says in his
paper regarding the statement of McNab with reference to the
rôle of the diplobacillus in causation of ulcerative blepharitis
not being supported. Dr. Jackson has not found any evidence
that blepharitis, apart from that which occurs writh the usual
diplobacillus conjunctivitis, is due to it, or that the diplobacil-
lus is present. Some of the earlier accounts of the diplobacillus
conjunctivitis referred to epidemics. The disease persists for
months or years, so that in many communities it must be
continually present, but it does occur in epidemics. In the
spring of 1904 he came across evidence of a very extensive

epidemic. Cases were seen from different portions of the
state of Colorado. Dr. Jackson gave the distances by rail from
Denver; they were somewhat greater than by straight line.

Date
March it

,

" 19
.

" 21
.

" 23
April 2

.

" 4
.

" 23
.

Locality
Denver
Georgetown

.
Golden

. . .Lyons.
Platteville

.Aspen
. . ..Trinidad

Di rectum

West

Northwest
Northeast.
West . .

.
South

.

.

.

Distance

50 miles
15 "

.

48

.

35
. 401
.214

There were additional cases seen in Denver during that
period. Now these places were far removed from one another,
and the cases all occurred within a period of six weeks. A
striking thing was that, in connection with each case there was

a history of a local epidemic. In the case of the child from
Lyons all the other children in the family were affected, and
there were cases in the school. The man from Aspen said that
there were at least 200 cases in this town of 3,000 people. Each
of these cases represented an epidemic. Furthermore, they
came not only from separate places, but represented different
climatic conditions. In Aspen« they had two or three feet of
snow on the ground for many weeks. In other places there
had been much wind and dust. Georgetown is in the heart of
the mountains, Golden and Lyons at the foot of the mountains
and the other places out on the plains. This does not throw
much light on

'

the causation of epidemics, but Dr. Jackson
thinks it is an interesting observation. He has seen several
cases with slight corneal involvement, but only one severe case.
That was a few weeks ago. The ulcer was extremely deep, such
an ulcer as one would expect to find from a deep corneal abscess
that had opened spontaneously. It yielded well to treatment,
touching with nitric acid and the use of zinc for the diploba-
cillus. The diplobacilli were plentiful in the conjunctival secre-

tion, but in the material from the bottom of the ulcer there
were more staphylococci than bacilli.

Dr. C. D. Wescott, Chicago, said that with reference to the
use of zinc some well-defined cases have been reported which
resisted treatment with zinc. Many American patients resist
the zinc therapy. The conjunctiva seems irritated by any solu-
tion of zinc. He asked some of the members to describe in
what manner they have used the treatment, in what percentage
solutions. He has found that some patients bear the zinc oint-
ment who will not tolerate the solutions.

Dr. George E. de Sciiweinitz, Philadelphia, stated that the
diplobacillus of conjunctivitis is of considerable frequency in
Philadelphia, and it has been found that in a certain number
of cases zinc is not entirely an efficient remedy. Dr. Gilford
has suggested that the ordinary lotion of zinc, from 1 to 4
"rains to the ounce, should be supplemented by touching the
lids with a stronger solution, and that has been Dr. do Sciiwein-
itz' practice, particularly in cases of long persistence. Appli-
cations of silver not only do not improve the condition, but
seem to make it worse. Dr. de Schweinitz has seen one ease
of double panophthalmitis which developed on the ninth day
after labor. Cultures from the pus in the anterior of the eye,
in the vitreous and in cutaneous abscesses showed pure strepto-
coccus growth. Still more interesting is the fact that the
patient recovered, though, of course, blind. It is the only pa-
tient with double metastatic panophthalmitis in his experience
who has recovered. •

Dr. C. W. Hawley, Chicago, said that he has not had much
experience, so far as demonstration with the microscope is con-

cerned, but in a number of epidemic cases he has used anti-
pyrin very successfully. He has also used frydrastis in similar
cases in which the zinc was not tolerated.

Dr. William IT. Sweet. Philadelphia, said that his first ex-

perience with the diplobacillus was in 189S, shortly after the
appearance of Dr. Gilford's paper. At that time he had under
treatment a woman with a mild form of conjunctivitis, asso-
ciated with a moderate discharge and considerable itching of
the lids. Silver, tannin and the usual remedies were em-

ployed, but the inflammation persisted. After reading Dr.
Gilford's paper he suspected that the stubbornness of the in-
flammation was due to the presence of the diplobacillus, and
he made cover-glass smears of the discharge and found the
germs present in large numbers. Under the use of a solution
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of zinc sulphate the inflammation subsided in a few weeks. For
the purpose of determining to what extent the germ was to
be found in Philadelphia, he made spreads and cultures of the
conjunctival discharge in 31 additional eases of conjunctival
and corneal disease seen in the Jefferson and Polyclinic hospi-
tals, and found the diplococcus present in 6 cases. The patients
examined included those suffering from phlyctenular disease,
hypopyon keratitis, trachoma and simple corneal ulcers. In
two of the cases showing the germ there were small ulcers of
the cornea.

The results of this study were presented to the Section on

Ophthalmology of the College of Physicians of Philadelphia on

Dec. 20, 1898, and the abstract of the paper printed in the pro-
ceedings of the college, but the original paper was not pub-
lished, as he intended carrying the investigations further, but
failed to do so. At that meeting he exhibited a shoemaker
with chronic inflammation of the conjunctiva of both eyes,
which had existed for a long time. There was a moderate
secretion, the veins in the fornix were prominent and the ves-
sels on the globe were slightly congested and tortuous. Ex-
amination of the scanty discharge showed the diplobacillus.
For the purpose of determining the effect of the remedies
ordinarily employed for chronic conjunctival inflammation the
man was given treatment at the dispensary for several weeks
with tannin, silver, boroglycerid and weak biehlorid of mer-
cury, and at home a saturated solution of boracic acid. No
improvement could be detected, so that a solution of zinc sul-
phate, 1 grain to the ounce, was ordered, and in about a week
the inflammation had subsided sufficiently to relieve the patient
of the annoying symptoms of which he had complained. From
a study of the well-developed germ there is seen to be a clear
space surrounding most of the double rods, indicating some
form of envelope, and Dr. Sweet therefore felt at that time, as

he does now, that the contention made by Gilford that the
germ had a capsule was correct, although denied by Morax,
Axenfeld and Peters.

Dr. Charles H. Williams, Boston, mentioned a practical
point in regard to the use of zinc. It will often be found
beneficial to use the sozoiodolate of zinc in the same strength
as the solution of sulphate, especially if combined with chlore-
tone (a solution of chloretone 1 grain to the ounce). The
chloretone preserves the solution and acts as a sedative to the
conjunctiva, so that the applications are less irritating.

Dr. Nelson M. Black, Milwaukee, declared that he has
noticed that in these cases of diplobacillus conjunctivitis the
patients almost invariably complain of symptoms closely allied
to those due to refractive errors and report that they have had
their glasses changed a number of times without benefit. This
shows the importance of a bactériologie examination of the
contents of the conjunctival sac in many refractive cases.

Dr. E. V. L. Brown, Chicago, spoke of a case of Bacillus
subtilis infection following a penetrating wound of the sciera.
The foreign body was removed with the magnet and panoph-
thalmitis developed. The eye had to be eviscerated and a pure
culture of the Bacillus subtilis was obtained. The occurrence
of the Bacillus subtilis is infrequent, but he thinks it is signifi-
cant as showing that the intraocular structures are susceptible
to such organisms. Roemer has contended that in sympathetic
ophthalmia the eye is susceptible to certain organisms that do
not affect other parts of the body.

Dr. Brown Pcjsey, Chicago, said that he has some histologie
sections which are most instructive. He had these with him
and had hoped to show them. The sections are from the
famous and unique case of Stock, and he is indebted to him and
to Professor Axenfeld for them. If an ophthalmologist sees

these sections and the upset condition of the conjunctiva he
will realize that it is not remarkable that zinc does not effect
a rapid cure. The failures spoken of from this remedy, Dr.
Pusey thinks, are due tö the fact that a rapid cure is expected
and the treatment is not persisted in. In this form of con-

junctivitis long and persistent treatment is necessary.
Dr. Edward A. Shumway, Philadelphia, said in regard to

the capsule to which Dr. Sweet has referred that, while it is
known that Gifford contended that it was present, Axenfeld
contended that it was not, but in his last article Axenfeld con-

cludes that although it is not demonstrable by ordinary stain-

ing methods it is probably present and may be shown by the
aid of special staining methods.

Dr. John E. Weeks, New York, said that the Bacillus
xerosis is not considered pathogenic by those who have
studied it. Dr. Weeks spoke of a case he followed up,in which the disease occurred in an infant of a few months.
The child died and an autopsy was held. The disease presenteditself as one of xerosis of the conjunctiva. The membrane
was found on the palpebral and ocular conjunctiva. All the
solid organs of the body were examined. From the pelvis of
the kidney the bacillus was recovered and the characteristic
deposit was found there. In the substance of the kidney the
micro-organism was also found. From the liver also it was
recovered. The bacillus was found in practically all the tissues
of this infant. The child died apparently of marasmus, but it
seems to Dr. Weeks very peculiar that this general infection
should be found unless there is some pathogenic quality pos-sessed by this bacillus. The bacillus has also been recovered
from the urine in cases of xerosis conjunctivitis that were not
fatal.

In reference to Dr. Shumway's statement that the staphy-lococcus has no causative relation to phlyetenular con-
junctivitis, Dr. Weeks said that some years ago he made a
large number of examinations of the nodes or elevations found
in phlyetenular conjunctivitis, and he found that by removingthe contents of these elevations carefully and aseptically purestaphylococcus cultivation was obtained almost invariably.
This also occurs in the little nodules of moist eczema. Some
few experiments have shown that small nodules can be pro-
duced by the introduction of the staphylococcus into the mu-
cous membrane of the lids and also into the skin of the arm.
All physicians know that in order to develop the phlyetenular
process a suitable condition of the system must exist, but this
suitable condition, it seems to Dr. Weeks, may exist, and in
the light of these experiments permit the staphylococcus to be
the exciting cause of phlyetenular trouble. It is his opinion,he said, that the phlyetenular process that occurs in connection
with acute contagious conjunctivitis is due to the Staphylococ-
cus pyogenes aureus, the tissue having been prepared for inva-
sion by the local condition. It has been remarked in connection
with the ulcers of the cornea produced by the diplobacillus that
the staphylococcus was found. The reason is that these ulcers,
originating from the diplobacillus, are infected by other organ-isms and the destruction of tissue is not due to the action of
the diplobacillus alone, but the other micro-organisms as well.

In regard to the Bacillus subtilis, cases of such infection
have been reported following injury, but none of them have
been due to infection, without traumatism. The Bacillus sub-
tilis is not infrequently recovered from the normal conjunctivaand Dr. Weeks has reported cases of this kind.

THE RELATION OF SYSTEMIC DISEASES TO
THE CONDITIONS OF THE ORAL

CAVITY.
JAMES EDWARD POWER, D.M.D.

PROVIDENCE, R. I.

The importance of the study of the pathology of the
oral cavity in connection with the treatment of systemicdiseases is obvious, and he who is ignorant of its teach-
ings is not only unjust to his patients, but must be re-
garded as a hindrance to the progress of his profession.

We often hear the study of micro-organisms referred
to as the new or germ theory, and, unfortunately, not
only by those who deal in glittering platitudes of which
they are ignorant, but often by members of our own pro-
fession who make statements which cause us to feel that
this most important part of their technical education has
been neglected. The great Roman author, Varro, in his
writings during the first century before Christ, called

Read in the Section on Stomatology of the American Medical
Association, at the Fifty-seventh Annual Session, June, 1906.
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